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(54) WELDING APPARATUS 

(57) Abstract: 

FIELD welding processes and equipment in 
different branches of machine engineering 
SUBSTANCE: apparatus includes transformer, 
thyristors connected in antiparallei, 
circuit for controlling thyristor operation, 
capacitor for cutting off thyristors 
Magnetic circuit of transformer has variable 
cross section providing equal values of 
maximum magnetic density along its whole 
length at operation of apparatus Thyristor 
control circuit automatically eliminates 
idle mode of transformer Mass of magnetic 
circuit is reduced by 40 % EFFECT improved 
design of transformer allowing to lower 
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losses in magnetic circuit, reduced size, 
mass and cost, of apparatus. 3 dwg 
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(54) YCTPOfiCTBO flJlfl CBAPKM 

(57) Pe0epaT: 

H3o6peTeHi4e othochtc^ k o6nacTH csapm n 
MO>KeT 6biTb npHMBHeHO b ycTpoftcTBax Arm 

CBapKH B pa3J1HMHblX OTpaCJIHX 

MaiUHMOCTpoeHUn ULfWHOCTpOeHUfl YcTpOPlCTBO 

coctomt us TpaHccpopMaropa, 

BCTpeMHo-napannenbHbix rupucTopoB co 
cxeMoft ynpaBneHna hmh \a eMKoc™, 
3annpaK)Li4eM TupyicTQpbi MamwronpoBOA 
TpaHCc|DOpMaTopa BbinonHeH c nepeMenhbiM 
ceMeHnew, paccM n Ta h h wm Tamu oOpasoM, 
MTo6bi o6ecneMMTb oAHHaKOBoe 3HaMenne 
MaKci^ManbHoPi MamnTHotf nHAyKLjui/i no Bceft 
ero AJinne npi/t pa6oTe ycTpotfcTBa noA 
HarpysKotf Pe>KWM xonocToro xoAa 
TpaHccjDopMaTopa ncKnioHaeTCfl aBTowaTMMecKH 
cxeMoPi ynpaBneHUfl TMpucTOpaMU, TaKaa 
KOHCTpyKLJ|Hfl TpaHGc(3opMaTopa no3BOiiaeT 



cHM3MTb norepn b warepnane MamwronpoBOAa, 
ycTpouicTBO Ana CBapKn MMeeT MeHbtuyio Maccy, 
ra6apnTb} w CTonMOCTb 3a cner cHH>KeHMP Maccbi 
MamnTonpoBOAa Ha 40%. 3 v\n 
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l/l3o6pGTeHne othochtch k o6nacTM CBapKM, 
Han6onee 6nn3i<MM k npeAnaraeMOMy 
WBfiaeTCfl yorpoMCTBO Ann CBapKM, onucaHHoe b 

[1] . YCTpOMCTBO COCTOMT M3 CBapOHHOrO 

TpaHcc|3opMaTopa, aHTunapannenbHbix 

TUpMCTOpOB, 3anMpaK)U^eM TUpHCTOpbl eMKOCTM M 

cxeMbi ynpasneHMfl TMpMcropaMM 

HeAOdaTKH ycTpotfcTBa: 

1 (1oBbiLueHHa5? senuMMHa noTepb b CTarm 
MamnTonpoBOAa 

2. HepaBHowiepHaa 3arpy3i<a 
MamnTonpoBOAa 

YKa3aHHbie HeAocraTKM o6ycnoBneHbi TeM, 
mto b pe)i<Mwe pa6oTbi TpaHcqbopMaTopbi hoa 
Harpy3KOM 3HaneHMfl MaKCMManbHotf Man-MTHoPi 
MHAyKL|nn b pasnMMHbix HacTnx wamMTonpoBOAa 

CMTlbHO pa3f1MMaKDTCFI 

MaTepnan MamnTonpoBOAa 
TpaHCxf>opMaropa b o6nacTM nepBMMHoft 
o6motkm HaxoA^Tca b coctohhmm rnyooKoro 
HacbiiAeHMfi, a b o6nac™ btopwmhoi^ o6motkm 
HeHacbimeH. 

B pe3ynbTaTe ceneHMe MamMTonpoBOAa b 
o6/iacTW BTopuMHofi od"motkm wcnonb3yeTCfi 
cna6o, a b oOjiacru nepBMHHOM o6motkm 
neperpy>KeHo, mto npuBOAUT ic pociy norepb b 
CTann nponopL^woHanbHo KBaApaTy yBeriMMeHMn 
MaKCMManbHOM MamMTHOM nHAyKi^HM b 
MaTepMane MamurronpoBOAa 

npeoAoneHHe yi<a3aHHbix HeAOCTaTKOB 
AocTuraeTCfi TeM, mto yorpoMCTBO Ann cBapiw 
coctomt m Tpanccfc>opMaTopa c 
MamMTonpoBOAOM, nnoiAaAb nonepeMHoro 
ceMeHun KOToporo nnaBHo M3MeH«eTcn ot 
MaKcuwianbHoro 3HaMeHna b o6nacTH nepBMHHOM 
o6motkh ao MUHUMartbHoro 3HaHeHwn b o6nacTM 

BTOpMMHOpJ o6motkm CBapOMHOrO 

TpaHcqbopMaTopa, aHTMnapartnenbHbix 
TupucTopos b i4enn nepBUMHoPi oomotkm 
cBapoMHoro TpaHcqbopwaTopa, cxeMbi 
ynpaBneHUR TupucTOpawn v\ KOHAeHcaTopa, 
BKfiioMeHHoro napanneribHO btopmmhom oOMOTKe 
CBapoMHoro TpaHcqbopMaTopa 

ripn pa6oTe 3anBnfleMoro ycTpOMCTBa noA 
Harpy3i<oPi (c 3a>K>i<eHHoPi AyroPi) nepBMHHbifi 
MamnTHbiW noTOK <t> 1 (qbur 1), co3AaBaeMbiM" 
tokom , npoTeKaraiAMM no nepBMHHOM oo"MOTKe 
CBapoMHoro TpancqbopMarapa, MacTWMHo 
paccensaeTcq, npoxoAn onpeAeneHHbiM OTpe30K 
nyTM BHe MamnTonpoBOAa. B pe3ynbTaTe 
MamnTHbiCi noTOK <t> 2 (cjwr 1 ), npoHH3biBatoLAMft 

BTOpHMHyK) o6MOTf(y, CTaHOBHTC?? MeHbuue 

nepBMMHoro noTOKa <$> 1 Ha BennMUHy noTOKa 
pacceymMH 0 a TaKMM oopasoM, ceMeHMe 
warHMTonpoBOAa b oonacTM btopmmhom o6motkm 
MO>KHO yMeHbLUHTb nponopijMOHanbHO 
ywieHbiueHUKD BenwMUHW MarHHTHoro noTOKa, 
nnaBHo yBeriMMMBan ceneHMe no wepe 
npn6nn>KeHHfl i< nepBMMHotf o6MOTKe Ann 3Toro 
KonnMecTBa bmhtob m nnomaAfe ceneHMn 
MamMTonpoBOAa CBapoMHoro rpanccpopMaTopa 
b o6nacTn nepBUMHoCi oGmotkh paccMHTbisaeTcn 
Ha ceTeBoe nanpfl^eHHe, a nnoiAaAb 
nonepeMHoro ceneHwa warHHTonpoBOAa b 
o6nacTn btophmhom o6motkm paccMHTbiBaeTCfi 
Ha Hanpn>i<eHne Ha AyroBOM npoMe»<yTi<e, 
npMBeABHHoe k Mucny butkob nepBt4MHoPi 
oSmotkm, npM HOMMHanbHOM Tone CBapoMHoro 
TpaHcqbopwaTopa 

B pesynbTaTe npuMeHeH^n b 3aflBiweMOM 
ycrpoPicTBe MarnnTonpoBOAa c nepeMeHHbiM 
ceMeHnew yAaeTcn Ao6nTbCR paBHowepHoro 
McnoribsoBaHMH ceneHMFi MamMTonpoBOAa. Upv\ 

3T0M BenMMMHa MaKCMMaribHOM MarHHTHOM 

HHAyKqnt4 b nK36oPi TOMKe MamnTonpoBOAa npH 
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ero paooTe noA Harpy3Kow oaraeTCfl npMMepHo 

OAMHaKOBOt4, COOTBeTCTByKDLAeCl 

HeHacbiiAeHHOMy coctoahwo MamnTonpOBOAa. 
CneAOTBueM 3Toro aBnneTcn cunbHoe 
yweHbiueHMe no cpaBHeHMK) c npoTOTunowi 
BenkiMUHbi noTepb b CTann (MaTepMane 
m a rH MTonpo bo Aa ) OAHaKO sto He BeAeT k 
B03pacTannK) Maccbi MamwTonpoBOAa 
3anBiifleMoro ycTpoi^CTBa 

B MacTHOM cnynae ac^qbeKT, nojiyMeHHbiPi npu 
cosAaHUM npoTOTuna [1], MO>i<eT 6biTb 
HCnOflb30BaH COBMeCTHO c saflB/ineMbiM 
ycTpoPicTBOM. npn 9TOM ceMeHne 
MamnTonpoBOAa b o6nacTW nepBMMHOM oBmotkm 
m Htfcno butkob nepBMHHOM o6motkm CBapoMHoro 
TpaHcqbopMaTopa paCCMHTblBaHDTCn Ha MaCTb 
ceTeBoro HanpflKenufi, paBHyio reowieTp^MecKoPi 
pa3Hnu|e Hanpn>i<eHwi?i, ceTeBowy Hanpn>KeHnio 
MMHyc nonypa3HMi4y ceTeBoro HanpnweHHH v\ 
np^BeAeHHoro k MMcny butkob nepBUMHoPi 
o6motkh Hanpn>j<eHMH Ha AyroBOM npoMe>KyTKe 
CeneHne MamnTonpoBOAa b o&nacTU 

BTOpMMHOPt npM 3TOM paCCMHTblBaeTC^ Ha 

HanpRKenne Ha AyroBOM npoMe>KyTKe, 
npMBeAeHHoe k Mucny bmtkob nepBUMHoCi 
oGmotkm 

B 3TOM cnynae mo>kho A°6ni'bCfl eu^e 
nyMujux Mew y npoTOTuna Macco-ra6apMTHbix, a 
cooTBeTCTBeHHO n GTOMMOcTHbix, noKa3aTeneM 
(A/K 2 Maccbi ycTpoMCTsa) 

OAHaKO yMeHbLueHMn noTepb b cTanw npn 
3T0M He npoM30MAeT 

PaooTa 3anBJineMoro ycTpoPicTBa 
ananorviMHa onucannjo paooTbi npoTOTuna 
klJiJiKDCTpaMkin, np^BeAeHHbie b onucaHHM 
npoTOTuna, TaK Me cnpaBeAnnBb! Ana 
3a*BnfleMoro ycTpoPicTBa 

CpaBHeHMe 3anBJineMoro TexH^necKoro 
peaieHUR c npoTOTMnow no3BonneT ycraHOBHTb 
coot b eTCT sue ero KpnTepnK) "HOBHsna", 
nocKonbKy ycTpoMCTBo WMeeT HOBbie npn3HaKn: 

CBapoMHbiPi TpaHcqbopMaTop HMeeT 
MamnTonpoBOA nepeMennoro ceMeHun Ero 
ceneHHe \a mucho bmtkob nepBUMHO^ o6motkm 
paccMMTaHbi na ceTeBoe Hanpn^eHMe, a b 
o6nacrn btop^mhoPi o6MOTKW-nwujb na 
HanpjweHue Ha AyroBOM npoMe>KyTi<e bo BpeMH 
ropeHun Ayrn 

CeneHMe MamnTonpoBOAa nnaBHo 
yBenuMMBaeTcn ot o6nacTM btophmhom oSmotkh 
k o6nacTM nepBMMHOM o6motkm 

CpaBHeHne 3anBnneMoro peiueHMa He 
ToribKO c npoTOTunoM, ho n c APyfMMM 
TeXHMMeCKMMM peLUeHMHMM B AaHHoPt o6nacTM 
TeXHMKH He n03BOnMflO BblFIBHTb CBapOMHbIM 

TpaHccjDopiviaTop, MMeioiAMPi coMeTaHne 
nepeweHHoro ceneHMn MamwTonpoBOAa, 
TupucTopnoti cxeMbi ynpaBneHMfl b L^enn 
nepBMMHoi?i o6motkm v\ KOHAeHcaTopa b L^enM 

BTOpHMHOM 06 MOT KM 

3to no3BonneT CAenaTb BbiBOA o 
cooTBeTCTBMM TexHMHecKoro peiueHM« KpnTepMKo 
"M3o6peTaTenbCKMM yposeHb" 

Ha qbMr 1 npMseAeHa ynpoiAeHHaR 
MamMTHan cxeMa rAe 

0 1 - MamMTHbiM noTOK, co3AasaeMbiM tokom 
nepBHHHOM 06 mot km TpaHcqbopMaTopa 

0 2 - MarHMTHbfM nOTOK, npOHM3blBaK)LAMPi 

BTopMMHyto o6MOTKy CBapoMHoro 

TpaHcqbopMaTopa 

<p u - MamMTHbiM noTOK paccenHMP 

Ha c£>Mr 2 npMBeAena ynpotAeHHaa 

sneicrpMMecKa?? cxeMa yoTpoMCTBa rAe. 

1 TkipMCTOpbl 

2. CxeMa ynpasneHMH TMpucTopaMM 



o 

to 

CM 



-3- 



3. TpaHcefcopMaTop 

4. KoHAeHcaTop 

5 flyroBOM npoMe>KyTOK 

Ha c^wr 3 npneefleH npMMep cBapoMHoro 
TpaHccjDOpMaTopa c Man-MTonpoBOAOM 
nepeMeHHoro ceHeHMfl, r^e: 

1. riepBUMHaf? oSMOTKa TpaHccfeopMaTopa 

2 BxopMHHafl o6motk3 TpanccfcopMaTopa 

3. MamnTonpoBOfl nepeMeHHoro ceneHUR 

TexHunecKap peann3ai4Hfl 

Bo3Mo>KHOCTb npuMeneHHH MamnTonpOBQAa 
nepeMeHHoro ceHeHi/m onpo6oBaHa Ha 
cneu^anbHo nepeflenaHHOM TpanccpopMaTope 
TUtna TAM 401 . 

CeneHne ero MamnTonpoBOAa 6bino 
yMeHbineHo KaK noKaaaHO Ha cjDur 3 b o6nacTH 
BTopMHHOM o6motkm c 64 CM 2 flo 24 cm 2 CxeMa 
noAKnK)HeHMfi TpaHc4)opMaTopa noKa3aHa na 
cfcur 2. B cxeMe ncnonbaoBanncb TwpucTopbi 
T-142-80 n KOHAencaTOp Tuna MBF4-1 4 mk<D 
500 B CxeMa aBTOMaTunecKH nciuuoHaeT pewwM 
XX ycrpoPicTBa 



(Ip^i pa6oTe noA narpy3KOM (cBapi<e), 
3HaMenne MaKCWManbHotf MamnTHoCi HHAyKi^MM, 
M3MepeHHOM b nK)6oM nacTM MarHMTonpoBOAa He 
npeBbituano 1 ,8 Trt 

Macca MarHi/uonpOBOAa ycTpoficTBa 
5 yMeHbmeHa Ha 30% no cpaBHenwo c cepi/ifiHbiM 
MamnTonpoBOAOM TpaccbopMaTopa TAM 401 

I4CTOMHMKH HH4)OpMai4HH 

1 RU 2032506, B 23 K 9/00, 10.04 95 

cDopwiyna M3o6peTeHMa: 

w YcrpovicTBO Ann CBapKW, coAepwaiAee 

CBapOHHblM TpaHCXjDOpMaTOp, 

BCTpeHHo-napannenbHbie TMpucTopbi b i^enui ero 
nepBUHHoPi oo"motku, cxeMy ynpaBneHUfl 

TUtpMCTOpaMM M KOHfleHCaTOp, nOAKniOHeHHblPi 

napannenbHO BTopUHHofi o6MOTKe, 

16 oTJiMHaiomeecfl TeM, hto MamwronpoBOA 
TpaHC0opMaropa BbinonHeH c nepeMeHHbiM 
nnaBHO n3MeHflK>iAMMCfl ceneHneM, npuneM 
MaKCMManbHoe ceneHne pacnonoweno b 
oGnacTM nepBUHHoPi oSmotkh, a MHHUManbHoe - 

B 06naCTH BTOpUHHOW o6motkh 
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